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For capillary tubes and moderate velocities P varies as the first power of w, so that in (1) n = 1.    In this case
P = Avc~*pw,  ..............................(3)
A being an arbitrary constant.    When, on the other hand, cw/v is great, experiment shows that n = 2 nearly.    If this law be exact, (1) gives
P = Bcr1puP,    ..............................(4)
independent of v.    The second power of the velocity and independence of viscosity are thus inseparably connected.
In the above theory no account is taken of any variation in the walls of the tubes. Either they must be perfectly smooth or else the irregularities must be in proportion to the diameters. Under this limitation (2) would appear to hold good, at least if there be no finite slip at the walls.
The proportionality to p, expressed in (4), has probably not been tested experimentally. Neither is there any complete theoretical deduction of (4). But a comparison with Torricelli's law of efflux is significant. The resistance is the same as if it were necessary to renew continually the velocity of the liquid at intervals which are proportional to the diameters of the pipes.
The connexion between the alteration in the law of resistance and the transition from regularly stratified to eddying motion has been successfully braced by Keynolds. The question is, Why do eddies arise and take possession? From the description and drawings given by Reynolds it is natural to suppose that in the absence of viscosity the stratified motion would be unstable, and that it is stable in small tubes and at low velocities only in consequence of the steadying effect of viscosity then acting at an advantage. It was with this idea that (at an earlier date*) I attempted an investigation of the stability of stratified flow in two dimensions, fully expecting to find it unstable. The result, however, was to show that in the absence of viscosity the stratified flow between two parallel walls was not unstable, provided that the law of flow were such that the curve representing the velocities in the various strata was of one curvature throughout, a condition satisfied in the case in question. To be more precise, it was proved that if the deviation from, the regularly stratified motion were, as a function of the time, proportional to eint, then n could have no imaginary part.
On the other hand, if the condition as to the curvature of the velocity curve be violated, n may acquire an imaginary part, and the resulting disturbance of the steady motion is exponentially unstable, as was shown by several examples in the paper referred to, and in a later one f in which the subject was further pursued.
* Proc. Math. Soc. February 12, 1880.   [Vol. i. p. 474.] t IbLl. November 1887.   [Vol. in. p. 17.]after a mixture of ether and alcohol has been shaken up with dust, had already been observed and explained much as above by Barus (Am. Jowrn. xxxvn. p. 122, 1889).] behaviour of a drop of CS2 placed upon clean water is also at first sight an exception to Marangoni's rule. So far from spreading over.the
